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1. Calculate the number of grams of KMnO4 (MW = 158.0) in 3.00 liters 

of a 0.250 M solution 
 
 a)  191          b)  75.0         c)  119          d)  139         e)  169 
 
 
 
 
 
2. A 0.6025 g-sample of  a chloride salt was dissolved in water and the 

chloride precipitated by adding excess silver nitrate (MW=169.87). 
The precipitate of silver chloride (MW = 143.32) was filtered, 
washed, dried, and found to have a mass of 0.7134 g. Calculate the 
mass percentage of chloride (A.W = 35.45) in the sample.  

 
 a)  20.89        b)  22.81           c) 24.73         d) 29.29     e) 31.57 
 
 
 
 
 
3. How many degrees of temperature rise (in oC)  will  occur when a 

25.0 g block of aluminum absorbs 0.338 kJ of heat? The specific heat 
of Al is 0.900 J/g. oC 

 
 a)  22.2         b)  3.60        c)  15.0         d)  5.75          e)  11.4 
 
 
 
 
 
 
4. When gasoline burns in a car engine, heat is released and CO2(g) and 

H2O(g) are produced. If the resulting gases do 236 J of work on the 
surrounding, and the system loses 437 J to the surrounding as heat, 
calculate the change in internal energy, U, of the system. 

 
 a)  673 J         b) -673 J        c) 201 J        d) -201 J         e)  776 J 
 
 
 



5. Liquid hydrogen peroxide decomposes at constant pressure according 
to the following thermochemical equation 

 
2 H2O2(l)   2 H2O(l)  +  O2(g) Ho = -196.1 kJ 

 
 How much heat is released when 14.64 g H2O2(l) (molar mass = 34.0 

g/mol) decomposes? 
 
 a)  196.1 kJ       b) 98.1 kJ      c) 21.1 kJ       d) 42.2 kJ       e) 114.2 kJ 
 
 
 
 
 
6. Given the following thermochemical equation 
 

1/2 C2H4(g)    C(s)  +  H2(g)  Ho = - 6.55 kJ 
 

The enthalpy of formation of C2H4(g) [Ho
f (C2H4(g)] is 

 
 a)  +13.1 kJ      b) -26.2 kJ     c) -52.4 kJ     d) -13.1 kJ       e) +52.4 kJ 
 
 
 
 
7. The following heats of reaction are known 
 
 2 ClF(g)  +  O2(g)    Cl2O(g)  +  F2O(g)  Ho = 167.4 kJ 
 2 ClF3(g)  +  2 O2(g)    Cl2O(g)  +  3 F2O(g) Ho = 441.4 kJ 
 2 F2(g)  +  O2(g)    2 F2O(g)   Ho = -43.4 kJ 
 
 Using Hess’s law, calculate Ho (in kJ) for the reaction: 
 
 ClF(g)  +  F2(g)    ClF3(g) 
 
 a)  -130.2        b)  108.7         c) -217.5        d) 217.5       e) -158.7 
 
 
 



8. What is the correct electronic configuration of silver Ag (Z = 47)? 
 

a) [Kr] 5s2 4d9 
b) [Kr] 5s2 5d9 
c) [Kr] 4s1 3d10 
d) [Kr] 5s2 4d10 
e) [Kr] 5s1 4d10 

 
 
9. Which of the following elements is considered a paramagnetic 

substance 
 

a) Hg(80)      b)  Ba(56)        c)  Ru(44)      d) Cd(48)       e) Sr(38) 
 
 
 
10. A 2.56 g of a colorless  liquid  was  vaporized in a 250 mL flask at 

121 oC and 786 mmHg. What’s the molecular weight of this liquid. 
 
 a)  3.2x102 g/mol               b) 6.3x102 g/mol         c)  125 g/mol 
 d)  2.0x102 g/mol               e)  5.1x102 g/mol 
 
 
 
11. In alcohol fermentation, yeast converts glucose to ethanol and carbon 

dioxide: 
 

C6H12O6(s)    2 C2H5OH(l)  +  2 CO2(g) 
 
 If 5.97 g of glucose (MW = 180.2) are reacted and 1.44 L of CO2 gas 

are produced at 293 K and 0.984 atm, what is the percent yield of the 
reaction? 

 
 a)  60.5%      b)  10.2%        c)  88.9%         d)  95.1%          e)  40.4% 
 
 
12. If 0.10 mole of I2 (MW = 253.8) vapor can effuse from an opening in 

a heated vessel in 39 seconds, how long will it take 0.10 mole of H2 
(MW = 2.016) to effuse under the same conditions? 

 
 a) 9.5 s           b)  3.5 s             c) 1.8 s         d)  5.3 s            e)  15.3 s 
 
 



13. A mixture of helium and neon gases is collected over water at 28 oC 
and 745 mmHg. If partial pressure of helium is 368 mmHg, what is 
the partial pressure of neon? (vapor pressure of water at 28 oC = 28.3 
mmHg). 

 
 a)  349 mmHg               b) 214 mmHg               c)  504 mmHg 
 d)  150 mmHg              e)  501 mmHg 
 
 
14. What is the energy in Joules, of one photon of X-ray radiation with 

wavelength of 0.158 nm. 
 
 a)  3.14x10-26 J         b) 1.48x10-24 J           c) 3.19x1025 J 
 d)  7.15x1040 J         e)  1.26x10-15 J 
 
 
 
15. Calculate the frequency of the light emitted by hydrogen atom during 

a transition of its electron from the energy level with n=4 to the 
energy level with n=1. 

 
 a)  1.028x107 s-1              b)  1.215x10-7 s-1          c) 2.467x1015 s-1 
 d)  3.083x1015 s-1            e)  8.228x106 s-1 
 
 
 
16. Given the following sets of quantum numbers for (n, l, ml, ms), which 

set is not a possible set of quantum numbers for an electron in an 
atom? 

 
                 n  l  ml  ms 
 a)     4  2  2  -½ 
 b)     3  1  -1  -1 
 c)     4  3  2  ½ 
 d)     4  3  -2  -½ 
 e)     5  2  -2  ½  
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